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Appendix C
Analysis of Three Versus Two Forces for Top Persuader Prediction
Our method integrates three important forces (i.e., social influence, entity similarity, and structural equivalence) to predict top persuaders. To demonstrate the importance and value of considering three forces for top persuader prediction, we conducted additional analyses using the data and evaluation design detailed in the "Empirical Evaluation and Results" section. Specifically, we removed structural equivalence from our method and persuasion probability originally defined in Equation (8) became
We labeled this new method without structural equivalence as R-removed. Similarly, we removed entity similarity only and labeled the method without entity similarity as M-removed; we dropped social influence only and labeled the method without social influence as I-removed. The performance differences between our method and these new methods, each of which considers only two forces, reveal the need to consider three forces for top persuader prediction; they also shed light on the contribution of each removed force to the performance of our method.
In Tables C1-C3 , we report the performance comparisons between our method and each method that only considers two forces, with γ = 0.5. Our method substantially outperforms R-removed, M-removed, and I-removed in each evaluation metric, across the K values we investigated. Averaged across K, our method outperforms R-removed, M-removed, and I-removed by 20.28%, 17.66%, and 68.85%, respectively, in terms of top-K precision and by 76.60%, 99.68%, and 483.31%, respectively, in terms of Spearman coefficient. On average, our method is 22.72% higher in total persuasion credit than R-removed, 20.21% higher than M-removed and 32.34% higher than I-removed. We further analyzed different values ranging from 0.1 to 0.9, in increments of 0.1, except for γ = 0.5, and observed results largely similar to those reported in Tables  C1-C3 . Across , our method outperforms R-removed by 11.95% to 27.20% in top-K precision, 71.14% to 258.14% in Spearman coefficient, and 13.60% to 27.25% in total persuasion credit. Similarly, our method outperforms M-removed by 11.80% to 19.88% in top-K precision, 66.38% to 204.92% in Spearman coefficient, and 13.41% to 23.54% in total persuasion credit; it also outperforms I-removed by 66.22% to 80.35% in top-K precision, 128.09% to 537.94% in Spearman coefficient, and 31.82% to 40.31% in total persuasion credit. Overall, our method significantly outperforms the methods that consider only two forces, suggesting the necessity of considering three forces for top persuader prediction. Our results also indicate that each of the three forces contributes to the performance of our method; in particular, social influence seems to contribute the most among the three forces. 
Appendix D Empirical Evaluation with Another Data Set
We conducted an additional evaluation with another data set. The data set contains 6.01 million records of phone communications among 28,440 mobile phone users over 20 weeks. Each record corresponds to a phone communication and consists of the timestamp and duration of the communication as well as the respective identities of the two users participating in the communication. We can construct a social network from these data. A social entity of the network represents a mobile phone user, a relationship between two entities exists if there are phone communications between their corresponding users, and the strength of social interactions between two entities is measured as the communication time between their corresponding users. The data set also contains adoption information: whether a user adopted a particular mobile phone service during the study period (i.e., initial purchase of the service) and, if adopted, in which week. Over the study period, a total of 3,129 users adopted the service. We also have data about each user's profile, including gender, age, and membership levels in the two most recent years.
Following the same procedure described in the "Evaluation Design" subsection, we used the data over the first 10 weeks of the study period to train our method and each benchmark method for predicting top-K persuaders, where K varies from 280 (i.e., approximately 1% of the total number of users) to 2,800 (i.e., approximately 10% of the total number of users), in increments of 280. We then employed data over the second 10 weeks of the study period to evaluate the prediction performance of each method. In Tables D1-D3 , we report the performance of our method and each benchmark method in terms of top-K precision, Spearman's rank correlation coefficient, and total persuasion credit respectively, with attenuation factor γ = 0.5. As shown, our method substantially outperforms all the benchmark methods in each performance metric, across the investigated K values. Across K, our method, on average, is 312.01% higher in top-K precision than eigenvector centrality (the best performing benchmark method in terms of average top-K precision), 82.04% higher in the Spearman coefficient than eigenvector centrality (the best performing benchmark method according to average Spearman coefficient), and 207.68% higher in total persuasion credit than intercentrality (the best performing benchmark method in terms of average total persuasion credit). In addition, we applied the Wilcoxon signed-ranks test to the performance data in these tables and noted that our method significantly outperformed each benchmark method in any performance metric (p < 0.001). To ensure the robustness of our evaluation results, we conducted more evaluations with different γ, ranging from 0.1 to 0.9, in increments of 0.1, except for γ = 0.5. We obtained evaluation results largely similar to those in Tables D1-D3 . Overall, across the values we investigated, our method outperforms the best performing benchmark method by a range of 208.59% to 379.07% in top-K precision, 57.48% to 110.65% in Spearman coefficient, and 115.01% to 263.26% in total persuasion credit. 
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